lsing' models with nearest neighbor ferromagnetic random couplings on a square lattice with a (1, 1) surface are studied, using Monte Carlo techniques and a star-triangle transformation method. In particular, the critical exponent of the surface magnetization is found to be close to that of the perfect model, fl~ = 1/2. The crossover from surface to bulk critical properties is discussed.
MODEL AND METHODS
The bulk critical behavior of the two-dimensional dilute Ising model has been studied extensively in recent years. ~-4) According to renormalization group calculations, the randomness leads, at least in the limit of weak dilution, to logarithmic modifications of the asymptotic power-laws for various quantities in the perfect model, in agreement with results of Monte Carlo simulations (however, also conflicting interpretations of numerical results have been suggested and discussed). ~3' 5) In particular, the bulk magnetization, m b, is expected to vanish as
(1) where t is the reduced temperature t = (T~-T)/T~.
In this Communication we shall present findings on surface critical properties of nearest neighbor random spin-l/2 Ising models on a square lattice with a surface. Randomness is introduced by allowing the nearest neighbor ferromagnetic couplings to take two values, J, and J2, where J, is greater or equal to J2. If both couplings occur with the same probability, then the model is self-dual. (6) The self-dual point is located at
determining the critical temperature, if the model undergoes one phase transition. Indeed, results of simulations (7) strongly support that assumption. Most of our findings are based on extensive Monte Carlo (MC) simulations, using single-spin and cluster-flip algorithms. To facilitate comparison of the simulational data with those of our numerical evaluation of the star-triangle transformation (ST) method, ts' 9) we study the Ising model with a surface in the diagonal or ( l, 1 ) direction. In that case, the coordination number of the surface spins is two. (Indeed, we believe the critical properties at this ordinary surface transition to be the same for the (1, l) and the (1, 0)direction, as it is known to be the case in the perfect model). In the simulations, we consider lattices consisting of K columns and L rows, where the first and last columns are surface lines; the first and last rows are connected by periodic boundary conditions. Usually, we set L= K/2, with K ranging from 40 to 1280. The ST method, which was originally developed for layered lattices, ts) is generalized here to treat general inhomogeneous systems. In these calculations, K is proportional to the number of iterations and goes to infinity, while L, the number of surface sites, remains finite. In both methods, M C and ST, one has to average over an ensemble of bond configurations. Typically, the number of realizations ranged, in the simulations, from about 20 to several hundreds, taking more configurations for smaller system sizes. In the single-spin flip algorithm, used away from T c, usually runs with a few l04 Monte Carlo steps per site were performed. Closer to T~, the more efficient one-cluster spin flip method was applied, taking into account several l04 clusters per realization. Note that the statistical errors during a MC run turned out to be significantly smaller than those resulting from the ensemble averaging. We tested different random number generators to avoid inaccuracies due to a, possibly, unfortunate choice of the generator. ('~ The crucial quantity, computed in the MC simulations, is the magnetization per column, m(i)=<]~.,s~,jl>/L, where s~,j denotes the spin in column i and row j, with i= 1, 2,..., K, and summing over j= 1, 2,..., L. Applying the ST method, we calculated, in particular, the surface magnetization m, = m( 1 ).
In the following, we discuss the results of the M C simulations. The, so far rather preliminary, findings obtained from the ST method are in very
